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ABSTRACT
Objectives To establish the level of psychological
symptoms and the risk factors for possible decreased
mental health among deployed UK maritime forces.
Methods A survey was completed by deployed Royal
Navy (RN) personnel which measured the prevalence of
common mental disorder (CMD), post-traumatic stress
disorder (PTSD) and potential alcohol misuse. Military
and operational characteristics were also measured
including exposure to potentially traumatic events,
problems occurring at home during the deployment, unit
cohesion, leadership and morale. Associations between
variables of interest were identiﬁed using binary logistic
regression to generate ORs and 95% CIs adjusted for a
range of potential confounding variables.
Results In total, 41.2% (n=572/1387) of respondents
reported probable CMD, 7.8% (n=109/1389) probable
PTSD and 17.4% (n=242/1387) potentially harmful
alcohol use. Lower morale, cohesion, leadership and
problems at home were associated with CMD; lower
morale, leadership, problems at home and exposure to
potentially traumatic events were associated with
probable PTSD; working in ships with a smaller crew size
was associated with potentially harmful alcohol use.
Conclusions CMD and PTSD were more frequently
reported in the maritime environment than during recent
land-based deployments. Rates of potentially harmful
alcohol use have reduced but remain higher than the
wider military. Experiencing problems at home and
exposure to potentially traumatic events were associated
with experiencing poorer mental health; higher morale,
cohesion and better leadership with fewer psychological
symptoms.
INTRODUCTION
Military personnel face a range of relatively unique
occupational stressors, which may impact on their
mental health. These include the requirement to
deploy into challenging environments where the
threat of injury or death can be substantial. There
has been a considerable amount of research carried
out among UK military personnel when they have
returned to safe base locations suggesting that, for
most personnel, deployment does not seem to be
directly linked to poorer mental health. However,
compared to personnel deployed in mainly logistic
and support roles, higher rates of mental ill-health
have been found among troops in combat roles and
among deployed reservists when compared to non-
deployed reserves.1 Studies examining the mental
health of service personnel while carrying out their
primary duties in the deployed environment are,
however, much less common.
Common mental disorders (CMD) include con-
ditions such as mood, anxiety and neurotic spec-
trum disorders.2 One previous study of the mental
health status of UK Armed Forces (UK AF) person-
nel serving in the Falkland Islands reported a prob-
able CMD rate of 32%.3 When this study was
conducted (March 2001), no hostilities had taken
place in the Falklands for many years and person-
nel were deployed in a largely peace support role.
More recent studies of UK AF personnel engaged
in land-based combat operations have been con-
ducted. In Iraq in 2009, a deployment survey
found that 21% of personnel reported symptoms
of probable CMD and 3.4% had symptoms of
probable PTSD.4 Two further studies using a
similar methodology were conducted in
Afghanistan in 2010 and 2011. In these studies,
rates of probable CMD were 17% and 16%
respectively and probable PTSD rates were 2.8%
and 1.8%.5 Although the consumption of alcohol
was allowed during the period of the Falkland
Islands deployment study, rates of consumption
were not measured. The use of alcohol was prohib-
ited during the Iraq and Afghanistan deployments.
A postal survey of Royal Navy (RN) personnel
was carried out in 1999 by the UK Institute of
Naval Medicine; this was repeated with different
What this paper adds
▸ Previous research suggests a relatively high rate
of mental disorder among UK maritime forces.
▸ No previous study has examined the prevalence
of mental disorder during a maritime
deployment speciﬁcally.
▸ In total 41.2% (n=572/1387) of respondents
reported probable common mental disorder
(CMD), 7.8% (n=109/1389) probable
post-traumatic stress disorder (PTSD) and 17.4%
(n=242/1387) potentially harmful alcohol use.
▸ Lower morale, cohesion, leadership and
problems at home were associated with CMD;
lower morale, leadership, problems at home
and exposure to potentially traumatic events
were associated with probable PTSD; working
in smaller ships was associated with potentially
harmful alcohol use.
▸ Further investigation is required to establish
whether collaborative approaches during
deployment between welfare support and
medical services may have beneﬁts for the
mental health of deployed maritime personnel.
Whybrow D, et al. Occup Environ Med 2015;0:1–8. doi:10.1136/oemed-2015-102961 1
Workplace
 OEM Online First, published on August 11, 2015 as 10.1136/oemed-2015-102961
Copyright Article author (or their employer) 2015. Produced by BMJ Publishing Group Ltd under licence. 
group.bmj.com on August 11, 2015 - Published by http://oem.bmj.com/Downloaded from 
participants in 2004.6 The study achieved good response rates;
78% (n=1331) and 67% (n=1172), respectively. Of note, the
study utilised the General Health Questionnaire—12 (GHQ-12)
to measure strain with a cut-off of greater than four equalling
caseness. The current paper also utilised the GHQ-12 with the
same cut-off point, but consistent with previous studies deﬁned
caseness as indicative of probable CMD.4 5
In the above Bridger et al,6 paper, CMD rates were stable
between the two survey points; these were 32% in 1999 and
34% in 2004. There was a signiﬁcantly higher rate of CMD
among females and those serving at sea, rather than being land
based, at both times. The rates for personnel at sea were 37%
and 38% among males and 57% and 52% among females.
Overall, the rate of CMD for all surveyed personnel deployed at
sea was 41% (n=410/999). In a further study of RN personnel,
the earlier study procedures were repeated using a new sample
and the strain caseness rate was estimated at 31.5%. However,
this study did not discriminate between shore and sea-based per-
sonnel.7 The available evidence therefore suggests that military
personnel deployed at sea appear to have higher rates of case-
ness (probable CMD or strain) than land-based personnel.
To further assess the effect of being deployed in the maritime
environment the current study aimed to identify the personal,
military and operational factors associated with mental health
among a sample of RN personnel using data gathered while they
were deployed at sea. Previous deployment studies of this kind
have assessed PTSD caseness but not alcohol use as it is prohib-
ited during combat operations. As previous mental health studies
carried out among RN personnel focused solely on CMD, a
broader range of mental health outcomes were assessed including
probable PTSD symptoms and potentially harmful alcohol use.
METHODS
A paper-based survey was conducted among RN personnel
(sailors and Royal Marines) while they were away on deploy-
ment using an adapted version of the questionnaire previously
developed speciﬁcally for assessing operational mental health
during land-based combat deployment.4 A survey design was
chosen because it is an efﬁcient way of gathering relatively
detailed information about mental health and well-being from a
large number of people in a brief period of time.8 Our previous
surveys have shown that mental health studies must compete
with the demands of deployment and the time available to
conduct any studies of this kind are greatly reduced and con-
strained by ongoing operational duties. The survey was termed
the Operational Mental Health Needs Evaluation (Maritime)
(OMHNE (M)). Survey distribution was conducted face to face
by the OMHNE team. A formal verbal brieﬁng based on a
written script was given by a survey team member to all partici-
pating personnel prior to questionnaire distribution. All partici-
pants were given the opportunity to refuse participation or to
withdraw at any time. In all cases, absolute conﬁdentiality was
guaranteed prior to survey completion; the OMHNE(M) survey
was anonymous. Implied consent was assumed when a survey
was completed and returned.
Population
The study sample was composed of all Naval Service personnel
(RN and Royal Marines) in four deployed warships; one was on
a routine operational deployment and three were taking part in a
maritime exercise in the Persian Gulf. All available personnel
were invited to take part in the survey. Ethical approval for the
study was granted by the Ministry of Defence Research Ethics
Committee.
Data collection
The survey gathered information about basic sociodemographic,
military and operational characteristics, current alcohol use and
mental health. Measured background variables included Service
background (RN or Royal Marines), rank, age, sex, length of
service, relationship status and type of engagement (regular or
reserve). Operational variables included ship’s complement size
(more or less than 300 personnel), type of deployment (routine
deployment or maritime exercise) and whether personnel were
deployed as a preformed group or drafted in speciﬁcally for the
deployment. Additionally, the cumulative duration of maritime
and land deployments over the past 3 years was assessed (cate-
gorised as more or less than 5 months). Events that occurred at
home were asked about, including birth of a child, death or
serious illness within loving relationships, intimate relationship
breakdown, serious ﬁnancial problems, problems with children
and any other major problem at home while deployed. Positive
answers were scored 1, and negative responses scored 0; these
were summed to yield a total score. Tertiles were computed and
upper tertile scores (representing more home front problems)
were compared to lower and middle tertile scores (representing
fewer home front problems). Responses to three scales used in
previous land-based OMHNEs,5 representing morale, leadership
and group cohesion, each contained four items, which were
each rated using four-point Likert scales representing levels of
agreement. Agreeing with two or more items (out of four) on
each scale represented a positive view and therefore higher
levels of each factor. Of note, to enable easier comparisons, the
cut-offs used throughout the study were consistent with those
carried out in previous UK military research.4 5
Exposure to operational incidents, conceptualised as potentially
traumatic events (PTEs), were assessed using a 17-item scale modi-
ﬁed from the original operational experiences scale described by
Hoge.9 The adaptation included the deletion of exposures speciﬁc-
ally related to land deployments and the addition of maritime
deployment experiences including boarding vessels, non-
combatant evacuations, disaster relief and on-board emergencies.
Responses were given to a ﬁve-item Likert scale representing
increasing frequency of exposure. Exposure on one or more occa-
sion represented a positive endorsement for each scale item.
Endorsements were summed giving a count variable with a
minimum score of 0 and a maximum of 17. The scale was summed
and tertiles were computed. Scores falling above the upper tertile,
representing higher levels of exposure, were compared to the com-
bined middle and lower tertile scores. Personnel were asked if they
could remember receiving a psychoeducational brief dealing with
deployment stress management before they deployed.
Mental health status was assessed using the 12-item General
Health Questionnaire (GHQ-12), the PTSD Check List—
Civilian version (PCL-C) and the three-item Alcohol Use
Disorders Identiﬁcation Test—C (AUDIT-C). The GHQ-12 is a
measure of psychological distress, which represents symptoms of
CMD.10–12 It has been routinely used in a variety of studies
conducted into the mental health of UK Service personnel in
non-deployed, deployed,4 5 immediate postdeployment settings1
and in randomised controlled trials.13 The OMHNE (M) uti-
lised the conventional cut-off of four or more symptom endor-
sements to indicate the presence of probable common mental
disorder symptoms. This is consistent with the scoring methods
used in other military studies and commensurate with the psy-
chometric properties of the questionnaire.4–6
The PCL-C is a measure of Post-Traumatic Stress Disorder
symptoms.14 In line with other OMHNE studies, which have
used the PCL-C, the OMHNE (M) used a cut-off score of 50 or
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more to indicate ‘caseness’ or the presence of probable PTSD.
Current alcohol use was assessed using the three-item AUDIT-C,
a brief validated screening tool used to identify potential
alcohol use disorders.15 Given the high prevalence of alcohol
use in the UK AF, a higher AUDIT-C cut off score of ≥8 rather
than ≥4 was used to indicate the presence of alcohol use poten-
tially harmful to health.
Finally, although the character of maritime deployment is
very different to land-based operations, to provide some mili-
tary context, we compared the rates of mental disorder identi-
ﬁed in the current study with those reported in previous
operational surveys of UK personnel reported in Iraq in 2009
and Afghanistan in 2010 and 2011.
Data analysis
The data were analysed using the IBM Statistical Package for
Social Sciences (SPSS) V.20. Frequency counts and proportions
were generated for each survey item or transformed variable.
The numbers and percentages described in this paper may not
sum to sample totals due to missing data. Pearson’s χ2 test was
used to examine categorical data;16 statistical probability was
deﬁned as p<0.05 throughout. To further examine the relation-
ship between dependant and independent variables, binary
logistic regression was used to generate ORs with 95% CIs,
which were adjusted for potentially confounding variables.
RESULTS
The overall response rate was 77.2% (n=1393/1805) and the
sociodemographic variables are described in table 1. In total
41.2% (n=572/1387) of respondents, reported probable CMD
symptoms, 7.8% (n=109/1389) reported probable PTSD case-
ness and 17.4% (n=242/1387) reported levels of alcohol use
potentially harmful to health.
A number of sociodemographic factors were signiﬁcantly
associated with probable CMD or PTSD or harmful use of
alcohol (table 1). CMD caseness levels were signiﬁcantly greater
among Royal Navy than Royal Marine personnel (p<0.05).
Junior rates, respondents under the age of 25 years and those
with service lengths less than 5 years were signiﬁcantly more
likely to report both CMD symptoms (all p<0.001) and PTSD
symptoms (all p<0.001). Being male was signiﬁcantly associated
with problem drinking (p<0.05). Sociodemographic factors
found to be signiﬁcant in univariable analyses were used as
potentially confounding variables in the binary logistic regres-
sion models.
A number of operational factors were signiﬁcantly associated
with higher rates of CMD: lower morale (χ2=205.77, df 1,
p<0.001), lower cohesion (χ2=150.00, df 1, p<0.001) and
poor perceived leadership (χ2=93.45, df 1, p<0.001); more
problems on the home front (χ2=44.78, df 1, p<0.001), type
of deployment: planned exercise (χ2=17.02, df 1, p<0.001),
greater exposure to PTEs (χ2=25.12, df 1, p<0.001), non-
receipt of a stress brief (χ2=5.00, df 1, p<0.05), greater cumu-
lative duration of land deployments (χ2=4.25, df 1, p<0.05)
and deployment in a smaller ship’s company (χ2=5.92, df 1,
p<0.05). There was no statistically signiﬁcant association
between CMD and the duration of maritime deployment, aug-
mentee versus established group status or regular/reserve status.
Higher rates of PTSD was associated with lower morale
(χ2=55.00, df 1, p<0.001), poor cohesion (χ2=65.76, df 1,
p<0.001) and poorer perceived leadership (χ2=93.45, df 1,
p<0.001), more problems on the home front (χ2=48.65, df 1,
p<0.001), greater exposure to PTEs (χ2=32.78, df 1, p<0.001)
and longer duration of maritime deployments (χ2=4.39, df 1,
p<0.05). There was no signiﬁcant association with type of
deployment, having received a predeployment stress brief, dur-
ation of land deployments, size of ship’s company and regular
versus reserve status.
Potentially harmful alcohol use was associated with being in a
smaller ship’s company (χ2=15.59, df 1, p<0.001) and being
Table 1 Association between sociodemographic variables and psychological disorder
Characteristic
n (%)
CMD cases
n (%) χ2, df, p value
PTSD cases
n (%) χ2, df, p value
Problem drinking
cases n (%)
χ2, df,
p value
Service background
Royal Navy personnel 1224 (91.3) 520/1219 (42.7) 5.89, 1, p=<0.05 101/1221 (8.3) 0.27, 1, NS 218/1219 (17.9) 0.76, 1, NS
Royal Marines 116 (8.7) 36/116 (31.0) 8/116 (6.9) 17/116 (14.7)
Rank
Officer rank 195 (14.3) 67/195 (34.4) 20.89, 2, p=<0.001 6/195 (3.1) 21.38, 2, p=<0.001 34/193 (17.6) 5.27, 2, NS
Senior rating 295 (21.6) 95/295 (32.2) 11/295 (3.7) 64/294 (21.8)
Junior rating 876 (64.1) 398/871 (45.7) 92/873 (10.5) 139/874 (15.9)
Age, years
Under 25 402 (29) 212/400 (53.0) 32.01, 1, p=<0.001 54/401 (13.5) 25.28, 1, p=<0.001 69/401 (17.2) 0.02, 1, NS
Over 25 986 (71) 359/984 (36.5) 54/985 (5.5) 172/982 (17.5)
Sex
Male 1185 (85.9) 484/1181 (41.0) 0.47, 1, NS 92/1183 (7.8) 0.002, 1, NS 216/1181 (18.3) 4.80, 1, p=<0.05
Female 195 (14.1) 85/195 (43.6) 15/195 (7.7) 23/194 (11.9)
Relationship status
In a relationship 912 (65.7) 359/908 (39.5) 3.34, 1, NS 65/910 (7.1) 1.94, 1, NS 157/908 (17.3) 0.03, 1, NS
Not in a relationship 476 (34.3) 212/475 (44.6) 44/475 (9.3) 84/475 (17.7)
Length of service
0–4 years of service 463 (35.9) 245/461 (53.1) 43.13, 1, p=<0.001 54/462 (11.7) 17.82, 1, p=<0.001 67/462 (14.5) 3.29, 1, NS
5 years or more service 826 (64.1) 283/824 (34.3) 43/825 (5.2) 152/823 (18.5)
Regular or reserve engagement
Full-time service personnel 1367 (99.1) 558/1362 (41.0) 1.48, 1, NS 107/1364 (7.8) FET, 1, NS 237/1362 (17.4) FET, 1, NS
Reservist 12 (0.9) 7/12 (58.3) 0/12 (0.0) 3/12 (25.0)
AOR, adjusted odds ratio; CMD, common mental disorder; df, degrees of freedom; FET, Fisher’s exact test; NS, not significant; PTSD, post-traumatic stress disorder.
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on a routine deployment (χ2=12.94, df 1, p<0.001). There was
no statistically signiﬁcant association between problem drinking
and duration of land deployments, having received a predeploy-
ment stress brief, morale, leadership, cohesion, problems on the
home front, regular or reservist status. Of note alcohol con-
sumption was not signiﬁcantly associated with comorbid PTSD
or CMD.
In adjusted binary logistic regression, lower morale, cohesion,
better leadership and more home front problems were all signiﬁ-
cantly associated with CMD following adjustment for potential
confounding variables including sociodemographic character-
istics including rank, service, service length and age; operational
factors including home front problems, exposure to potentially
traumatic events, type of deployment, place of work, preopera-
tional stress brief and land deployment; leadership, morale and
cohesion were entered as a single block and ﬁnally all adjusting
variables combined were adjusted for (table 2). Using the same
procedure, following adjustment, probable PTSD remained sig-
niﬁcantly associated with lower morale, poorer perceived leader-
ship and more problems on the home front (table 3). Following
adjustment, potentially harmful alcohol use was signiﬁcantly
associated with deploying with a ship’s company of less than
300 personnel (table 4).
Compared to data collected during land-based operations in
Iraq in 2009 and Afghanistan in 2010 and 2011, the current
study contained signiﬁcantly greater numbers of personnel
reporting symptoms of both CMD and PTSD. Compared to
data gathered in Iraq where a CMD rate of 20.5% was reported,
the rate of CMD in Afghanistan in 2010 was 17% (OR 0.82,
95% CI 0.64 to 1.04) in 2011 it was 16% (OR 0.76, 95% CI
0.59 to 0.97) and in the current study the rate was 41.2% (OR
2.79, 95% CI 2.23 to 3.50). In Iraq, the rate of probable PTSD
was 3.4%, in Afghanistan in 2010, it was 2.8% (OR 0.83, 95%
CI 0.48 to 1.43) in 2011 it was 1.8% (OR 0.53, 95% CI 0.29
to 0.96) and in the current study the probable PTSD rate was
7.8% (OR 2.49, 95% CI 1.53 to 4.05).
DISCUSSION
Main ﬁndings
This study represents the ﬁrst investigation, for a decade, into
the mental health of RN and Royal Marine personnel deployed
at sea and is the ﬁrst to measure probable PTSD and alcohol
misuse in the deployed maritime environment. The prevalence
of CMD was 41.2%, probable PTSD 7.8% and harmful alcohol
use 17.4%. Reporting probable CMD was associated with lower
morale, poorer perceived leadership, lower group cohesion and
problems on the home front. PTSD was associated with lower
morale, poorer perceived leadership, more problems on the
home front and greater exposure to PTEs. Potentially harmful
alcohol use was only signiﬁcantly associated with serving in
smaller vessels containing less than 300 personnel.
Study limitations
Since this is a cross-sectional study, it is not possible to infer the
direction of cause among the outcomes assessed.8 Participants
were assessed while working in an arduous operational environ-
ment and the rates of probable disorder found in this study may
represent a psychological response to being at sea for a pro-
longed period rather than personnel’s normal state of mental
well-being. If measured postdeployment or following the com-
pletion of the exercise, different outcomes may well have been
reported. However, given the outcome of a previous study
among RN personnel indicating decreased mental health at sea
and that the current study sampled data in two different
operational areas, the results seem representative given the
environment in which they were reported. Also there is no
reason to consider that the psychological morbidity or func-
tional impairment caused by symptoms experienced at sea
should have any less impact than such symptoms experienced in
other environments. Baseline mental health was not measured
and it might be that some personnel had higher predeployment
levels of mental ill-health. Of note, all personnel were assessed
predeployment as ﬁt for work in their fulltime primary occupa-
tional roles. However, as longitudinal data were not gathered, it
is not possible to assess the contribution of baseline mental
health to the psychological distress measured in this study.
Furthermore, in keeping with most other epidemiological
studies our survey comprised of self-report measures which are
not diagnostic as they lack the rigour of an objective clinical
assessment of mental health. Lastly, it is important to note that
this sample did not include submarines or smaller patrol vessels
so the results may not be generalisable to all deployed maritime
roles.
Prevalence of mental health problems
Results from previous research among RN personnel serving at
sea, conducted a decade ago, indicated a CMD rate of 41%6
which was similar to the current rate of 41.2%. However, while
further historical measures of Naval personnel’s mental health
are not available as comparators, it is noteworthy that the RN’s
daily ration of rum was designed to help sailors to cope not
only with the hazards of combat but also with routine life on a
vessel aﬂoat.17 Data collected a decade apart suggests that the
substantial rate of CMD symptoms found among deployed per-
sonnel at sea is persistent and is signiﬁcantly higher than rates
found among military personnel in the non-deployed setting
and during deployment to land-based operations. Taken
together these results suggest that maritime deployment has
potentially adverse effects on sailor’s mental health and the
main associates of poorer mental health include lower perceived
levels of leadership, lower self-reported morale and cohesion,
greater levels of non-operational stress in the form of events
occurring at home and for PTSD symptoms, greater exposure to
PTEs.
Given the RN’s centuries long association with alcohol, one
might expect a high prevalence of disorder among deployed
personnel. Indeed, an earlier study of problem drinking in the
RN reported that 57% of personnel scored ≥8 on a modiﬁed
version of the AUDIT-C.18 By comparison, this study reported a
17.4% prevalence, which is markedly lower, but remains higher
than the 13% prevalence found in troops in home-base
locations.1
Naval personnel working in an operational environment
reported drinking alcohol in a potentially harmful fashion.
What cannot be easily ascertained is if this reﬂects their drinking
behaviour at sea or when given shore leave. One possible
explanation for the study ﬁndings being lower than previous
research among RN personnel may be related to reduced access
to alcohol during a maritime deployment since personnel are
only allowed to drink alcohol if they are unlikely to be required
for on-board ship duties; other than during short periods of
shore leave, opportunities to consume alcohol excessively or
consistently are rare during exercises or operational deploy-
ments which were the focus of this study. However, the sample
time-frame of the AUDIT-C should represent drinking behav-
iour over recent times, not just a single event.
Previous versions of the OMHNE have been used within
land-based operational environments4 19 and consistently found
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Table 2 Binary logistic regression of those military operational characteristics associated with common mental disorder (CMD)
Characteristic
Characteristic total
n (%)
CMD no case
n (%)
CMD case
n (%) OR (95% CI) AOR* (95% CI) AOR† (95% CI) AOR‡ (95% CI) AOR§ (95% CI)
Lower morale 701 (53.7) 281 (40.1) 420 (59.9) 5.74 (4.48 to 7.36) 6.02 (4.58 to 7.90) 5.94 (4.46 to 7.91) 3.83 (2.93 to 5.00) 4.02 (2.88 to 5.63)
Higher morale 605 (46.3) 480 (79.3) 125 (20.7) 1 1 1 1 1
Lower cohesion 360 (26.0) 113 (31.4) 247 (68.6) 4.72 (3.64 to 6.12) 4.58 (3.46 to 6.07) 4.46 (3.34 to 5.97) 2.66 (1.97 to 3.58) 2.75 (1.90 to 3.97)
Higher cohesion 1026 (74.0) 701 (68.3) 325 (31.7) 1 1 1 1 1
Lower leadership 250 (18.0) 86 (34.4) 164 (65.6) 3.40 (2.55 to 4.54) 2.95 (2.16 to 4.03) 3.58 (2.58 to 4.97) 1.76 (1.26 to 2.46) 1.65 (1.10 to 2.47)
Higher Leadership 1136 (82.0) 728 (64.1) 408 (35.9) 1 1 1 1 1
Greater problems on the home front 429 (33.1) 197 (45.9) 232 (54.1) 2.22 (1.76 to 2.81) 2.28 (1.76 to 2.95) 2.17 (1.68 to 2.80) 2.21 (1.68 to 2.91) 2.46 (1.78 to 3.38)
Fewer problems on the home front 866 (66.9) 566 (65.4) 300 (34.6) 1 1 1 1 1
Planned exercise 1159 (83.6) 653 (56.3) 506 (43.7) 1.90 (1.40 to 2.59) 2.26 (1.64 to 3.13) 2.41 (1.50 to 3.88) 1.24 (0.86 to 1.79) 2.50 (1.40 to 4.46)
Routine deployment 228 (16.4) 162 (71.1) 66 (28.9) 1 1 1 1 1
Greater exposure to potentially traumatic events 467 (33.8) 231 (49.5) 236 (50.5) 1.78 (1.42 to 2.23) 1.60 (1.25 to 2.05) 1.69 (1.31 to 2.18) 1.44 (1.11 to 1.88) 1.17 (0.85 to 1.62)
Lower exposure to potentially traumatic events 915 (66.2) 581 (63.5) 334 (36.5) 1 1 1 1 1
No preoperational stress brief 1200 (87.5) 692 (57.7) 508 (42.3) 1.47 (1.05 to 2.06) 1.81 (1.26 to 2.61) 1.42 (0.97 to 2.08) 1.07 (0.73 to 1.56) 1.29 (0.82 to 2.02)
Received preoperational stress brief 171 (12.5) 114 (66.7) 57 (33.3) 1 1 1 1 1
Land deployments: <5 months 1017 (78.5) 579 (56.9) 438 (43.1) 1.33 (1.01 to 1.75) 0.97 (0.71 to 1.33) 1.42 (1.06 to 1.91) 1.26 (0.92 to 1.73) 0.93 (0.63 to 1.37)
Land deployments: >5 months 279 (21.5) 178 (63.8) 101 (36.2) 1 1 1 1 1
Place of work: ships >300 personnel 1004 (72.4) 570 (56.8) 434 (43.2) 1.35 (1.06 to 1.72) 1.57 (1.21 to 2.04) 0.95 (0.65 to 1.39) 0.80 (0.59 to 1.07) 0.63 (0.39 to 1.00)
Place of work: ships <300 personnel 383 (27.6) 245 (64.0) 138 (36.0) 1 1 1 1 1
*Adjusted for sociodemographic factors (rank, service, service length and age).
†Adjusted for operational factors (home front problems, exposure to potentially traumatic events, type of deployment, place of work, preoperational stress brief and land deployment).
‡Adjusted for leadership, morale and cohesion.
§Adjusted for all. AOR, adjusted odds ratio.
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Table 3 Binary logistic regression of those military operational characteristics associated with post-traumatic stress disorder (PTSD)
Characteristic
Characteristic total
n (%)
PTSD no case
n (%)
PTSD case
n (%)
OR
(95% CI) AOR* (95% CI) AOR† (95% CI) AOR‡ (95% CI) AOR§ (95% CI)
Lower morale 702 (53.7) 610 (86.9) 92 (13.1) 7.47 (4.05 to 13.77) 6.46 (3.39 to 12.32) 5.96 (3.18 to 11.40) 3.80 (1.97 to 7.34) 2.98 (1.40 to 6.35)
Higher morale 606 (46.3) 594 (98.0) 12 (2.0) 1 1 1 1 1
Lower cohesion 361 (26.0) 297 (82.3) 64 (17.7) 4.70 (3.14 to 7.04) 4.00 (2.60 to 6.16) 4.08 (2.57 to 6.46) 2.13 (1.34 to 3.39) 1.72 (0.98 to 3.03)
Higher cohesion 1027 (74.0) 982 (95.6) 45 (4.4) 1 1 1 1 1
Lower leadership 251 (18.1) 194 (77.3) 57 (22.7) 6.13 (4.09 to 9.20) 5.27 (3.62 to 8.26) 5.90 (3.72 to 9.35) 3.51 (2.24 to 5.51) 3.31 (1.91 to 5.72)
Higher leadership 1137 (81.9) 1085 (95.4) 52 (4.6) 1 1 1 1 1
Greater problems on the home front 429 (33.1) 362 (84.4) 67 (13.6) 4.04 (2.66 to 6.13) 4.63 (2.94 to 7.31) 3.89 (2.47 to 6.11) 3.58 (2.27 to 5.64) 4.36 (2.58 to 7.39)
Fewer problems on the home front 867 (66.9) 829 (95.6) 38 (4.4) 1 1 1 1 1
Greater exposure to potentially traumatic events 468 (33.8) 404 (86.3) 64 (13.7) 3.07 (2.06 to 4.57) 2.72 (1.75 to 4.22) 2.52 (1.62 to 3.93) 2.41 (1.56 to 3.71) 2.08 (1.23 to 3.51)
Lower exposure to potentially traumatic events 916 (66.2) 871 (95.1) 45 (4.9) 1 1 1 1 1
Maritime deployments >5 months 951 (68.8) 867 (91.2) 84 (8.8) 1.64 (1.03 to 2.63) 1.76 (1.06 to 2.96) 1.44 (0.85 to 2.45) 1.45 (0.89 to 2.37) 1.55 (0.83 to 2.91)
Maritime deployments <5 months 431 (31.2) 407 (94.4) 24 (5.6) 1 1 1 1 1
*Adjusted for sociodemographic factors (rank, service, service length and age).
†Adjusted for Operational Factors (home front problems, exposure to potentially traumatic events, type of deployment, place of work, pre operational stress brief, land deployment).
‡Adjusted for leadership, morale and cohesion.
§Adjusted for all. AOR, adjusted odds ratio.
Table 4 Binary logistic regression of those military operational characteristics associated with problem drinking
Characteristic
Characteristic total
n (%)
Alcohol no case
n (%)
Alcohol case
n (%) OR (95% CI) AOR* (95% CI) AOR† (95% CI) AOR‡ (95% CI) AOR§ (95% CI)
Place of work: ships <300 personnel 379 (27.3) 288 (76.0) 91 (24.0) 1.79 (1.34 to 2.40) 1.81 (1.33 to 2.48) 1.76 (1.11 to 2.79) 1.97 (1.43 to 2.71) 1.78 (1.05 to 3.03)
Place of work: ships >300 personnel 1008 (72.7) 857 (85.0) 151 (15.0) 1 1 1 1 1
Routine deployment 225 (16.2) 167 (74.2) 58 (25.8) 1.85 (1.32 to 2.59) 1.92 (1.35 to 2.73) 1.08 (0.64 to 1.21) 2.18 (1.50 to 3.16) 1.29 (0.71 to 2.34)
Planned exercise 1162 (83.8) 978 (84.2) 184 (15.8) 1 1 1 1 1
*Adjusted for sociodemographic factors (rank, service, service length and age).
†Adjusted for operational factors (home front problems, exposure to potentially traumatic events, type of deployment, place of work, preoperational stress brief and land deployment).
‡Adjusted for leadership, morale and cohesion.
§Adjusted for all. AOR, adjusted odds ratio.
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signiﬁcantly lower rates of PTSD than the rate of 7.8% reported
in this study. The rate of PTSD is higher than that reported in
other studies of UK AF personnel where the rates vary between
1.3% and 4.8%; it is also substantially higher than rates
reported among the general military population (∼3%).20 The
higher rate of probable PTSD requires some explanation. It may
be that the nature of exposure to operational events within the
maritime force is different to combat-related PTEs encountered
during land-based deployments.9 The level of exposure, as mea-
sured by our adapted survey tool, was low; mean exposure was
2 potentially traumatic events with 46.8% (n=652) reporting
no exposure at all. Jones et al,19 suggest that other factors unre-
lated to deployment may leave personnel vulnerable to PTSD. It
may be that because of their lack of routine exposure to land
combat traumatic events RN personnel may disproportionately
suffer from the effects of prior land-based deployment; indeed
21.5% of the sample had previously deployed for more than
5 months on land-based operations. Other possible explanations
for the ﬁnding may be greater baseline symptoms which were
not measured in this study or because there are other aspects of
maritime service which we could not account for that are
important risk factors for developing PTSD symptoms. An
exploration of the sociodemographic characteristics of the
sample suggested that young, junior rate personnel with short
service lengths reported the highest levels of psychological
symptoms and it may be that they are particularly adversely
affected by maritime deployment or have accumulations of risk
factors that are not pertinent to older personnel. PTSD symp-
toms measured by questionnaire may not be PTSD speciﬁc but
may represent a general index of deployment stress, which is
particularly high during maritime deployment.
Leadership, cohesion and morale
Lower levels of both perceived leadership and lower morale
were associated with increased symptoms of CMD and PTSD.
Higher unit cohesion was also inversely associated with CMD
symptom levels. Overall, 82% of participants reported high sat-
isfaction with leadership and 74% better cohesion while a lesser
proportion, 46.3%, reported high levels of morale. A previous
study into the mediating effect of cohesion on CMD and PTSD
within UK land forces reported a positive association between
greater cohesion and less mental ill-health.21 Equally, greater
team cohesion has previously been associated with better
morale and improved work performance.22 Although high per-
ceived levels of leadership and cohesion were observed in the
current study, mental health symptoms were substantial;
however, levels of morale were comparatively lower than those
measured during previous land-based OMHNEs. The current
study found that 46.3% of personnel reported higher levels of
morale whereas previous OMHNEs found that 76.5% of per-
sonnel did so.5 It is difﬁcult to ascertain why morale was low
within the sample population given the high satisfaction with
leadership and cohesion. A study of police personnel reported
that high morale and less distress were associated with adequate
resources to meet demands and suggested that this was less
about worker adaptability and more about the ability of the
wider organisation to adapt to demands.23 It is unclear whether
this is germane to the RN. It may be that deployed maritime
personnel while well led and adept at working in teams in the
non-deployed setting, are vulnerable to the effects of stress as a
consequence of lower morale when deployed on maritime
operations Further, longitudinal research may help to under-
stand whether this is a deployment-speciﬁc phenomenon that
personnel recover from on return to the UK. Further qualitative
research may offer greater insight into the reasons why sailors
may experience lower morale when on routine deployments or
planned exercises.
Problems on the home front
Within this study, both CMD and PTSD were associated with
problems on the home front; this is consistent with other mili-
tary research ﬁndings. For instance, a previous report of mobi-
lised reserves suggested that deployment was associated with
increased odds of experiencing relationship problems compared
to non-mobilised reserves.24 In addition, problems on the home
front may occur as a consequence of a lack of geographic stabil-
ity experienced by Naval families who often move every 2–
3 years as the service person changes job. All service personnel
experience episodic family separation including deployments
which can last many months and carry a risk of injury or death.
These experiences are challenges for family members in spite of
there being an expectation that families adapt to military
culture.25 These challenges can be stressful for all family
members potentially leading to increased conﬂict within family,
parental and spouse relationships.26 Although the current study
cannot indicate the direction of cause, it does highlight the
importance of the mental health impact of problems on the
home front for deployed personnel. Empirical evidence suggests
that deployed military personnel have better mental health if
they perceive their families back at home are well supported.27
This ﬁnding suggests that the RN may wish to assess how well
families are supported during deployments and if found to be
lacking, investigate novel ways of supporting families in order to
bolster the mental health of deployed personnel.
CONCLUSION
To conclude, our data suggests that the deployed maritime
environment is particularly challenging since the probable rates
of CMD and PTSD among deployed maritime personnel are
higher than those found in other UK AF members including
rates reported during deployment to high threat locations such
as Iraq or Afghanistan over the past 10-years. Rates of problem
drinking in deployed RN personnel were lower than those
found in a previous study but higher than the wider UK AF and
seem to have a minimal association with operational character-
istics. Reasons for the higher rates of probable PTSD among
deployed RN personnel compared to those who are shore based
are not wholly clear but may be more strongly associated with
problems on the home front and exposure to different PTEs to
those found in land-based deployments. The high prevalence of
PTSD and CMD warrants further investigation to better under-
stand whether they are speciﬁcally related to operational deploy-
ment, though it is notable that maritime military surveys suggest
a generally higher symptom prevalence among RN personnel.
Given the association between mental disorder and problems on
the home front, further investigation may be required to estab-
lish whether collaborative approaches between welfare support
and medical services which span the deployment cycle may have
beneﬁts for the mental health of deployed maritime personnel.
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